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ABSTRACT
It was the purpose of this study to compare the 
effectiveness of slow continuous running, interval 
training, and pace training methods on improving 
running performance,, Subjects for the study were 120 
college freshmen enrolled in Body Mechanics and 
Conditioning classes at the University of South Alabama, 
Mobile, Alabama. This study was conducted during the 
fall of 1969.
The subjects were tested initially for maximum 
performance on three tests: 1) a maximum time run on a
motor driven treadmill running at a speed of ten miles 
per hour at zero per cent incline, 2) a maximum time 
run on a motor driven treadmill at eight and one half 
miles per hour and zero per cent incline, and 3) a 
mile run. The two treadmill tests were utilized to 
approximate a relatively good one mile run for an un­
trained college freshman, and a good two mile run for the 
same subject.
The subjects were placed into one of three 
training groups according to his physical education 
class period. Group I, the slow continuous running 
group, trained at a relatively slow continuous running 
pace. Group I began training by running twenty minutes
each session and progressed to thirty minutes each training 
session. Group II, the interval training group, trained 
by intermittently running a certain distance and resting 
for a scheduled period of time. Group II utilized both 
fast and slow interval training on alternate days. Fast 
interval training was confined to distances of either 60 
or 220 yard dashes, and slow interval training involved 
running a set number of either 440 or 880 yard dashes.
Group III, the pace group, trained at a predetermined 
steady pace for a mile run. Each subject would train at 
this prescribed pace for as long as he could maintain 
the pace or complete a mile. Each subject ran only once 
at each training session, and, as soon as each individual 
finished one mile at the set pace, he would begin training 
at a faster pace.
The subjects trained once a day, three times a 
week, for eight weeks. Any subject who did not attend 
all twenty-four training sessions was dropped from the 
study. All subjects were retested on the identical 
three tests at the end of the training period.
The mean gains between initial and final scores 
for each test were analyzed for each group by the 
difference method, a t-test for significance of the 
difference between correlated means. Analysis of 
covariance was utilized to compute any differences 
which existed among the groups on each test. Orthogonal
comparisons were then used to calculate the nature of 
these differences.
The main findings of this study were:
1. All three training groups significantly 
improved performance on all three running tests.
2. The slow continuous training group was 
significantly better in improving performance on the 
treadmill run at eight and one half miles per hour than 
the combined effects of the interval and pace training 
groups.
It was concluded that within the limitations of 
this study:
1. Slow continuous running, interval training, 
and pace training methods are highly effective in 
improving the running performance of college freshmen.
2. Slow continuous running is better than 
interval and pace training methods for improving 
performance in the slower paced run.
3. Pace training is a very effective method of 
training to specifically train a runner for a particular 
pace and is highly effective from the standpoint of 
time and from a psychological point of view.
CHAPTER I
INTRODUCTION
Sporting interests have taken many directions in 
recent years, but few sports provide greater interest 
than distance running. It is the excitement of matching 
one man against another in a prolonged exhaustive event. 
Traditionally, much interest has been shown in the 
qualities which enable the distance runner to perform 
such work loads. Extensive research exists concerning 
the anatomical aspects of distance runners, likewise, 
the effects of altitude on physical performance has 
been considerably researched. However, the influence 
of endurance training must be given prime consideration 
when speaking of success in distance running.
The most nearly ideal training program for 
preparing distance runners is equivocal. There are 
almost as many training programs as there are track 
coaches. It is rather unlikely that one particular 
method will evolve to become infallibly the best method 
of training endurance runners. There is probably too 
much individual adaptation to different types of 
stress. Nevertheless, it is not unrealistic to expect 




Among distance runners, training is commonly 
categorized as either speed or overdistance work. Speed 
training usually takes the form of interval training 
which is alternately running at relatively high speeds 
with rest periods of slower runs or walking. Over­
distance training is usually in the form of long continuous 
runs at below race pace. Both of these training 
methods have been used extensively by distance runners.
Many coaches advocate the sole use of one of these 
training methods, while many prefer to utilize both 
training procedures in different degrees.
Many distance runners use the pace system of
training, whereby a runner practices at a pace that he
expects to maintain in a race. Many great marathoners,
such as Jim Peters,* suggest that "it is the pace which
kills and not the distance . . . All training is done
just below racing pace." Cureton stated that:
The organism must be made so conscious and 
cognizant of the intended race pace that it 
eventually becomes a habit . . . .  working 
at a slower pace will not train the body 
effectively for the faster pace.2
Numerous studies have been done on the effective­
ness of overdistance work and on speed work. Many
•̂ Jim Peters, e.t al., Modern Middle- and Long- 
Distance Running (London; Adlard and Son, Ltd., 1957), 
p. 55.
^Thomas Cureton, et al., Endurance of Young Men 
(Washington, D.C.: Society Tor Research in Child
Development, 1965), p. 105.
studies have compared these two popular methods of 
training. Several studies have shown the relative 
efficiency of various pace patterns used in distance 
running. However, no study was located in the literature 
which compared pace training methods with overdistance 
training or interval training or both.
STATEMENT OF THE PROBLEM
Will a pace type training method significantly 
improve running performance, and what is the best method 
of improving running performance among pace, interval, 
and slow continuous type training?
PURPOSE
The purpose of this study was to compare the 
effectiveness of slow continuous running, interval 
training, and pace training methods on running performance. 
More specifically, an attempt was made to:
1. Determine and compare the effects of the 
three training programs on an "all out effort" run on a 
treadmill set at ten miles per hour and zero per cent 
grade.
2. Determine and compare the effects of the 
three training programs on an "all out effort" run on a
treadmill set at eight and one-half miles per hour and 
zero per cent grade.
3. Determine and compare the effects of the 
three training programs on the one mile run.
DELIMITATIONS
The study was limited to 120 male freshmen 
enrolled in Body Mechanics classes at the University of 
South Alabama. The subjects were the average non-skilled 
distance running performers. The subjects in this study 
trained three days a week for eight weeks. Only three 
training programs were utilized to increase performance.
LIMITATIONS
As there was no track at the University of South 
Alabama, a relatively flat 440 yard grass track was 
marked off for running purposes.
The motivation of these subjects was mainly 
through knowledge of a better grade for good performances, 
through verbal encouragement, and through knowledge of 
progress.
As individual classes were placed into groups 
and not individual subjects, the sampling was confined 
to class placement in groups.
5
SIGNIFICANCE OF STUDY
Many track performers have used the three training 
methods utilized in this study. Slow continuous running 
has historically been the method of training endurance 
runners. Interval training became the prominent method 
of training distance runners. Several studies were made 
to establish the effectiveness of each of these methods 
of training and to compare the two methods. After these 
two methods of training were established, many performers 
had success with a pace method of training. Insofar 
as could be determined from the review of literature 
this was the only study to utilize a pace method of 
training as the sole training technique. Similarly 
this was the only study that has been attempted which 
sought to compare the effectiveness of pace training, 
interval training, and slow continuous training.
DEFINITIONS-OF TERMS
Continuous Slow Running. Continuous slow 
running refers to running long distances at relatively 
slow speeds. For example, a subject in this study 
would run two to five miles daily in from twenty to 
thirty minutes.
Interval Training. Interval training is 
alternately running at a certain speed for a certain
distance with measured rest periods of walking or 
standing. Slow pace and fast pace interval training 
methods were equally Utilized in the training procedure.
Pace Training. Pace training is running at a 
certain predetermined pace until the subject reached his 
goal or fell below the pace. For example, a subject 
having a goal of a six minute mile would run each 220 
yards in forty-five seconds or each 440 yards in ninety 
seconds until he finished one mile or he could not 
maintain the pace.
CHAPTER II
SURVEY OF RELATED LITERATURE
Most of the research that has been done relating 
training methods for distance running has dealt with slow 
overdistance work or interval training., Several studies 
have been done comparing these two methods of training,,
Few studies were found in the literature concerning 
pace training or running. This review of the literature 
will be divided into literature concerning overdistance 
and interval training and literature concerning pace 
training and running.
I. LITERATURE ON OVERDISTANCE AND INTERVAL TRAINING
Two major advocates of overdistance running as the 
best way to develop endurance were Arthur Lydiard* of 
Auckland, New Zealand, and Gosta Holmer,2 the Swedish 
Olympic coach. Lydiard coached half mile and mile record 
holder Peter Snell and 5,000 meter champion Murray Halberg, 
as well as long distance runner Bill Bailie.
^•Arthur Lydiard, "Distance Training," Track 
Technique, December, 1960, p. 35.
2Gosta Holmer, "Fartlek," Track and Field News, 
April, 1949, p. 4.
7
8
Lydiard1s workouts consisted of long overdistance, 
moderate work and a little sprinting at the end of the 
session. He said "First my aim is to gain sufficient 
stamina to maintain the necessary speed over the 
distance trained for . . .  To acquire this necessary 
stamina is not easy."3 Lydiard*s conviction was that 
stamina was the main concern of distance runners because 
they already possessed enough speed.
Holmer attempted to escape strict, regimented 
work which he felt stunted the growth of true athletic 
excellence. He called his system fartlek. Holmer said 
about fartlek, "I have rejected the American opinion that 
the runners should have fixed distances to run during their 
daily training schedule . . .  I wanted to give the boys a 
feeling of self-creating."*
American cross country training techniques were 
varied. Calisch^ and Deckard^ agreed that most American 
distance men should be striving for endurance. Calisch 
said "The speed work would not condition him (the
3Lydiard, loc. cit.
*Holmer, loc. cit.
^Richard Calisch and Lester Wallack, Teaching 
Track and Field (Danville, Illinois: The Interstate
Printers and Publishers, 1960), p. 35.
^Toih Deckard, "Distance Running," Athletic 
Journal, April, 1950, p. 54.
T
athlete) soundly enough because of the relatively small
7number of miles he would cover in practice."
One of the major speed training advocates was 
Franz Stampfl.® Stampfl trained Roger Bannister, the 
first four minute miler. Stampfl followed principles 
which placed overdistance in a relatively unimportant 
position. Overdistance training served only as an 
easy build-up to the real job of speed training, which he 
believed to be the best way to develop stamina. He 
followed overdistance work with fartlek and finally 
interval training, covering short distances at high 
speeds with resting slower runs between intervals.
The evolution of American speed techniques came 
from earlier beliefs that a combination of overdistance, 
underdistance, and pace work was necessary for optimum 
performance in distance running. Such outstanding 
coaches as Don Canham,^ E. C. H a y e s , J o h n  Lucas,
7 Calisch, loc. cit.
OFranz Stampfl, Franz Stampfl on Running (New 
York: Macmillan Company, n.d., p. 44.
^Don Canham, Cross-Country Techniques Illustrated 
(New York: A. S. Barnes and Company, 1939, p. 60.
10E. C. Hayes, The Distance Runs (Indianapolis: 
International Sports, Inc., 1^3d), p. Z9.
Hjohn Lucas, "Interval Training for the High 
School Half-Miler," Athletic Journal, April, 1957,
p. 66.
and Ray Sears12 operated in varying degrees around this 
theory.
13Wilt reported that interval training afforded 
greater muscular hypertrophy, increased alkaline reserves 
and greater cardiorespiratory development than the 
traditionally slower paced training techniques. Robinson 
stated that the best endurance training technique should 
involve intermittent running at fast rates, with short 
intervals of rest.
Christensen15 compared the total work output of 
two subjects while each one ran on a treadmill 
continuously, and then ran intermittently. These two 
subjects ran on a treadmill at 12.4 miles per hour at 
zero percent incline. They were tested by an all out 
effort at this pace, and later were tested by running 
intermittently for various lengths of time with various 
pauses of rest. Christensen concluded that much more 
total work may be performed in a training session while 
utilizing the interval training technique.
12Ray Sears, Over Hill and Dale (Marion, Indiana: 
Printing Specialities Company, 1964), p. 38-39.
13Fred Wilt, "Training Trends in Distance 
Running," Scholastic Coach. April, 1963, p. 10.
1^Sam L. Robinson, Medical Physiology, ed. Philip 
Rand (St„ Louis: C. V. Mosby lo., 19bij, p« 494.
15E. H. Christensen, R. Medman, and B. Saltin, 
Acta Physiologica Scandinavia. 1960, p. 269.
Noon^ reported the effects of two interval 
training programs during a 12-week period. His training 
programs were very strenuous. One group trained at short 
distances ranging from 30 to 440 yards, and the other 
group trained at distances ranging from 880 yards to two 
miles, and on long steady runs from 3 to 15 miles. Both 
groups covered 23 to 45 miles per week. Noon found that 
speed training caused more rapid positive results on 
electrocardiograph recordings, blood test results, and 
running time for 5,000 meters. The long distance training 
caused similar changes but with fewer extreme results and 
at a slower rate.
1 7Christensen, ' in a later study, used a well- 
conditioned male subject performing different work loads 
on a bicycle ergometer. He performed intermittent work 
periods with rest periods from ten to sixty seconds.
The oxygen consumption, minute volume, and heart rate were 
measured. The results showed that the physiological work­
load is mainly determined by the work phase, while the 
length of the rest period is of secondary importance.
■^Thomas Noon, "The Effects of Speed Training 
and Overdistance Training on Young Runners," (Microcarded 
Master's thesis, San Diego State College, 1963).
1 7Erik Christensen, "Intervallarbeit and 
Intervalltraining," Internationale Zeitschrift fur 
angewandte Physiologie einschliesslich Arbeitphysiologie,
19 6 U ,"' pV ""4 4 'S 6 "I--------------------------------------------
12
1 flIn another study, Astrand concluded that by use 
of short work and rest periods one can train large muscle 
groups without overloading the circulatory and respiratory 
systems. A training effect on circulation and respiration
can be obtained by use of longer periods.
19Webb compared three interval training programs: 
(1) repetitive short distances, (2) long distance but 
less repetitive, (3) combination of long and short 
distance intervals. He used twenty-three non-conditioned 
subjects and used measures of oxygen consumption, heart 
rate, fifteen minute oxygen debt, Harvard step test,
Army physical fitness test, and 220 and 880 yard runs.
Webb concluded that all three measures improved performance 
with no significant differences among groups.
Several more studies on interval training were 
done at Ohio State University. In an attempt to deter­
mine the frequency of interval required to improve 
endurance, Fox20 compared two day a week workouts to
l®Irma Astrand, et al., "Intermittent Muscular 
Work," Acta Physio logica~“5'candinavica, 1960, p. 448-53.
19Wyatt Webb, "Three Interval Training Programs 
and their Effects on selected Physiological Variables," 
(Microcarded Doctoral dissertation, Ohio State 
University, 1967.)
20E. L. Fo x , et al,, "Improvement of Physical 
Fitness by Interval Training. II. Required Training 
Frequencies," Report No. RF 2002-3, United States 
Army Office of the Surgeon General, April, 1967.
four day a week workouts. The four day a week program 
consisted of two days of short distance running and two 
days of long and short runs. The two day a week program 
involved one day of short interval runs and one day of 
short and long runs. It was found that both groups 
significantly improved in maximum oxygen uptake and 
other tests of circulorespiratory performance following 
a seven week training program. The only difference 
between the groups was on recovery heart rate, the four 
day a week group showing greater improvement.
It was believed that differences would occur 
between these two groups if the experiment was of greater 
duration. Mathews^  extended the study by six weeks to 
a thirteen week period. Identical results were obtained 
from the thirteen week program as compared with the
original seven week program.
22Yakovlev did a study using fourteen to sixteen 
year old athletes. The subjects exercised with speed 
exercises consisting of thirty meter maximum runs with
21Donald Mathews, et al., "Improvement of 
Physical Fitness by Interval Training. II. Relative 
Effectiveness of Short and Long Distance Running,"
Report No. RF 2002-5, U.S. Army Office of the Surgeon 
General.
22N.N. Yakovlev, et al.."The Physiological 
Chemistry of Adaptation to Mucular Activity and the 
Length of Resting Intervals Between Exertions in the 
Course of Training," Sechehov Physiological Journal of 
the U.S.S.R. June, lSei, pp. 826-32.
rest intervals of one, two, and three minutes0 The 
reaction of the body to the training was followed during 
the training using pulse rate, blood sugar, and lactic 
acid measurements. Sixty meter run time, standing 
broad jump, chins, and 500 meter runs were other criteria 
to be tested. Results showed pulse rates and lactates did 
not recover with one minute rest intervals and rose 
progressively with the runs. With three minute rests 
complete restoration occurred. The standard test results 
improved best with the one minute rest group while the 
three minute rest group improved only the 500 meter run.
Interval training, or speed work, has been 
responsible for many of the middle and long distance 
records in track today. Several studies have been 
conducted comparing interval training with continuous 
overdistance work. These studies were attempted in 
order to shed some light on the controversy of speed 
versus distance training. However, the majority of 
these studies offer conflicting results or show no 
significant differences between groups.
McDavid^ found that when total work was held 
constant, there were no significant differences on
23Robert F. McDavid, "The Effects of Intermittent 
Work on Selected Physical Fitness Tests," (Unpublished 
Doctoral dissertation, University of Michigan, 1962).
endurance performance between interval training groups 
and uninterrupted running. He theorized that with inter­
mittent running, presumably under anaerobic conditions, 
the runner does not seem to build as great a lactic 
acid oxygen debt, as is found in prolonged uninterrupted 
running. The subject begins each bout partially 
recovered as a result of the rest period.
Schleusing and Deetz^4 found conflicting 
evidence with McDavid’s work while comparing interval 
and uninterrupted training among eighty laboratory rats. 
Interval training caused more marked adaptive reactions 
to the cardiac and skeletal muscles than was observed 
in the rats performing uninterrupted training. Therefore, 
endurance was greater in the rats as a result of
interval training.
25Foley investigated the effects of continuous 
training, interval training, and fast interval training 
on cardiovascular condition and endurance performance.
He concluded that continuous training appeared to have 
a slight advantage since the magnitude of the continuous 
group changes were greater on those tests requiring
^4G. Schleusing and R. Deetz, "Research on 
Interval Training Compared with Uninterrupted Training," 
Medizin und Sport, 1964, p. 19.
25* William Foley,•"A Cpmparison of Three Endurance 
Running Programs on Cardiovascular Condition and 
Endurance Performance," (Unpublished Master*s thesis, 
University of Illinois, 1965).
maximal or near maximal exertion. H a s k e l l ^  attempted 
to determine the resultant differences when individuals 
trained in an aerobic oriented continuous running program, 
a highly anaerobic oriented program, and a moderate 
aerobic-anaerobic oriented interval running program. He 
found there were no consistent differences in the changes
produced by the three training programs.
2 7Mirwald compared two methods of training for
the running of the mile. One system involved the use of
interval training and the other system involved the use
of interval training and fartlek training. It was found
that both systems resulted in similar improvements in
2 firunning times for the mile. Patton*0 compared interval 
training and an all out effort as two endurance training 
techniques. The all out effort referred to a training 
regimen that involved running on a treadmill at seven 
miles per hour at 8.6 percent incline, in a continuous 
and sustained manner until each subject quit from ensuing
26W . L. Haskell, "The Effects of Three Endurance 
Training Programs on Energy Metabolism," (Unpublished 
Doctoral dissertation, University of Illinois, 1965).
2?Robert Mirwald, "A Comparison of the Effective­
ness of Training Middle-Distance Runners by the Swedish 
System and the Oregon System," (Microcarded Master's 
thesis, University of Oregon, 1965).
28Robert Patton, "A Comparison of Two Endurance 
Training Techniques," (Unpublished Master's thesis, 
University of Florida, 1964).
exhaustion or completed his work requirement. Patton 
concluded that both training methods resulted in equal 
increases in endurance measures.
LeMasurier2® stated that the best method of 
endurance training should incorporate the slower paced 
fartlek system and interval training into an ideal 
endurance training program. O'Connor3® believed that a 
combination of long distance training and interval training 
would yield the best results when training for endurance 
events. Doherty3* cited Lydiard's system of using 
several techniques for endurance training, and further 
supports the use of multiple techniques in endurance 
training.
II. PACE TRAINING AND RUNNING
Several studies have been conducted concerning the 
efficiency of steady pace running as opposed to fast-slow, 
slow-fast, or several other methods of running middle 
distances. Henry3^ used an equation of motion, derived
29Jo LeMasurier, "Interval Training and Fartlek in 
Training Endurance Runners," Scholastic Coach. February, 
1968, p. 40.
3®t . O'Connor, "Training the Distance Runner," 
Scholastic Coach. April, 1963, p. 10,
31Ken Doherty, Modern Training for Running 
(Englewood Cliffs, N.J."5 Prentice-Hall, 1964),
32Franklin Henry, "Time-Velocity Equations and Oxy­
gen Requirements of "All-Out" and "Steady Pace" Running," 
Research Quarterly, May, 1954, p. 164,
from acceleration and fatigue factors, to describe the
position and speed of a runner at any time in either
steady-pace or all-out runs0 Henry used twenty-four track
men and thirty inexperienced athletes running 300 yards0
An automatic recorder was used on these dashes. Henry
concluded that the metabolic cost of running, computed
with these two mathematical models, was significantly less
for steady pace compared with all out runs or certain
other coach recommended velocity patterns0
33Kronsbein used freshmen high school boys in 
physical education classes to compare steady pace and 
variable speed paces on 220 yard dashes. The subjects 
trained for three weeks at running 80 and 160 yards at 
a steady pace. A gong was sounded at the instant the 
runner was supposed to cross a series of twenty yard 
markers. Time trials were made in a 220 yard run without 
the gong. Two trials were given at the steady pace 
method and one trial was given for an all-out run 
throughout the 220. Time trials were repeated one week 
later. The steady pace run was significantly faster 
than the all-out run, and the subjects reported less 
fatigue.
•Z 7 Fred Kronsbein, "Steady-Pace vs. Variable 
Speed in High School 220-Yard Run," Research Quarterly. 
October, 1955, p. 289.
19
34Mathews utilized seven subjects riding a bicycle 
ergometer at different pace patterns to determine the 
efficiency of various pace patterns. One condition was a 
steady pace, another was a light-heavy pace, and a third 
was a heavy-light pace. All of the conditions were 
equated in terms of work, and each condition lasted for 
six minutes. Oxygen consumption was measured for all 
three conditions, and the steady pace was found to be 
significantly more efficient.
t CAdams and Bernauer*33 attempted to measure the 
oxygen requirements of running a 4:37 mile at different 
pace variations on a motor driven treadmill. Nine 
experienced middle distance runners completed three 
experimental runs of steady, fast-slow-fast, and slow-fast 
pace equalling a 4:37 mile. The individual order of runs 
was rotated to prevent individual bias. Heart rate 
and oxygen consumption measures were taken before exercise, 
during exercise, and for thirty minutes following each run. 
No significant differences were found among the subjects on 
oxygen intake during the runs. The total oxygen debt for 
the steady pace run was significantly lower than the
3*Donald K. Mathews, et al., "Aerobic and
Anaerobic Work Efficiency," Research Quarterly, October,
1963, p. 356.
•^William Adams and Edmund Bernauer, "The Effect
of Selected Pace Variations on the Oxygen Requirement of
Running a 4:37 Mile," Research Quarterly, December, 1968,
p. 837.
other two pace variations. It was concluded that steady 
pace running was more efficient due to the lower net 
oxygen requirement utilized in this pace.
Bowles and Sigerseth3® telemetered heart rate 
responses to different pace patterns in the one mile run. 
They used sixteen track athletes running at a steady, 
fast-slow, and a slow-fast pace. It was found that the 
heart rate response was very rapid regardless of pace 
variation and reached the slope of the exercise heart 
rate response by the end of the first 220 yards.
Several champion athletes have advocated the use
of pace training in their workouts. Johnny Weismuller,
the great world record holder and Olympic swimmer said:
When I set out to break a record, I began 
training a week or two ahead to swim exactly 
the time I expect to make . . .  I want to do 
the work over and over again, so that I can 
tell by the feel of it whether I am making the 
time required. I become used to it, establish 
my groove, so to speak; so when it comes time 
to record by performance in competition, I am 
used to it and it is only a matter of habit 
to go through with it.3?
The controlled interval method has been advocated 
by such champion distance runners as Tharos, Tabori, and 
Rosagualgyi. These three men set nine world distance
36Charles Bowles and Peter Sigersetfr,"Telemetered 
Heart Rate Responses to Pace Patterns in the One Mile Run, 
Research Quarterly. March, 1968, p. 36.
37Johnny Weismuller, Swimming the American Crawl
(Boston: Houghton Mifflin Company, 1930), p. Vl-72.
38running records among theme Cherry and Boehm reported 
this controlled interval method. Upon completion of a 
three mile warm-up, they ran five 440 yard dashes in fifty- 
five seconds each, jogging a 440 between each. They 
followed this by five more 440's in the same time, jogging 
a 220 between each. Five more 440's again were run in the 
same time, jogging a 110 between each. They felt that by 
using this training method they were almost perfect at 
pacing and had developed an ability to maintain this steady 
pace, so effective in champion distance racing.
A system of pace conditioning was set up by Hacker, 
A runner was to always work at the speed he was to use in 
competition. Each runner was to run a total of three 
times his competitive distance each workout. The distance 
was broken into any combination of distances the athlete 
felt like running that day. Luke4® followed a similar 
pattern but used distances of 220 yards and 330 yards.
Townes41 explained the training method used by 
Jim Bowers, holder of the interscholastic mile run record.
3**John Cherry and Walter Boehm, "The Controlled 
Interval Method of Distance Running," The Athletic Journal, 
October, 1956.
•^Richard Hacker, "Quality Training for Distance," 
Scholastic Coach, April, 1960, p. 16.
40Gene Luke, Coaching High School Track and Field 
(Englewood Cliffs, N.J.l fcrentice-hail, Inc., 1968), 
p, 54-55.
41William Townes, "Training and Conditioning a 
Record Breaking Miler," The Athletic Journal, January,
1957, p. 10.
Upon completion of a warmup, Bowers ran only at a pace 
that would produce the best time expected of him for the 
entire season. A time was selected at the beginning of 
each season to be reached at the peak of the year. Bowers 
practiced at this same pace all year and did not change 
the pace throughout the year. No overdistance was included 
in the workouts. Bowers was able to hold this steady pace 
in a competitive race by the end of each year. The follow­
ing is a chart showing the pace time and results for the 
four year period.
Year 1953 1954 1955 1956
Lap time for practice 1:10 1:08 1:05 1:04
First Race 4:59.2 4:43.6 4:25.0 4:24.1
Mid-Season 4:44.2 4:36.6 4:23.4 4:20.8
District 4:42.7 4:32.7 4:25.0 4:24.6
State 4:42.0 4:28.8 4:27.0 4:20.7
Conference 4:43.0 4:32.6 4:22.5 4:16.1
III. SUMMARY
Numerous studies have been done to determine the 
best training method for distance runners. Continuous 
overdistance work is probably the oldest form of distance
training. Lydiard*^ and Holmer*^ have long been stolid 
advocates of this method of training. Overdistance work 
is believed by many to be the best method of developing 
aerobic endurance, the primary source of energy in 
distance running. Many coaches feel that success in 
training is highly correlated with the number of miles one 
completes in training.
Interval training is alternating running at
relatively high speeds with rest periods of slower runs
or walking. Christensen** has concluded that more work
can be performed if the athlete intersperses rest periods
45and running. Franz Stampfl has been a major supporter 
of interval training and was responsible for training 
Roger Bannister. Interval training has reportedly been 
responsible for many subsequent world records in distance 
running.
The best method of interval training is equivocal. 
Noon*** and Webb*^ both conducted studies on comparison of
*^Lydiard, loc. cit.
*^Holmer, loc. cit.





long and short interval training. Both concluded that
there were no significant differences in the final
endurance analysis. Conflicting results were reported
by Christensen48 and Yakovlev,49 concerning the
importance of the optimum length of rest period during
interval training. Frequency of interval training has
50also been disputed, as evidenced in studies by Fox and 
Mathews.8*
Likewise, studies performed on comparisons of
the effectiveness of interval training and overdistance
52 53training have been conflicting. McBavid, Haskell, 
Mirwald,54 and Patton55 found no significant differences 
in continuous and intermittent training results. Foley8** 
found that continuous training was better for tests











requiring maximum performance. Schleusing and Deetz 
found interval training to be better for laboratory rats. 
However, most coaches agree that interval training and 
continuous running are both effective and probably should 
both be utilized.
Several studies have been conducted on the
efficiency of various paces in running. There seems to be
57 58no doubt, as evidenced in studies by Henry, Kronsbein,
Mathews,59 and A d a m s , t h a t  steady pace running is more
efficient than fast-slow, slow-fast, or other pace patterns.
Many great distance runners have used pace training
methods. Cherry and Boehm6* reported this sytem used
by several champion distance runners. Townes62 reported
the training method used by Jim Bowers. This is an
excellent example of pace training, as Bowers' optimum









Although several persons have used pace training 
as an effective means of training, no study was located 
in the literature which compared pace training with 
overdistance or interval training or both. It was felt 




I. OVERVIEW OF THE STUDY
The experimental method was used to compare the 
effects of slow continuous running, interval, and pace 
training methods on running performance. The author first 
obtained 120 male subjects from his freshman Body 
Mechanics and Conditioning classes at the University of 
South Alabama in Mobile, Alabama. There were six classes 
involved, each containing twenty subjects. Two classes 
were randomly assigned to each of the three groups. Group 
I was the slow continuous running group, Group II was the 
interval training group, and Group III was the pace 
training group.
All subjects were first tested initially for their 
best performance on three different running tests. The 
tests were a mile run, maximum running time on a motor 
driven treadmill at ten miles per hour, and on a treadmill 
run at eight and one-half miles per hour. The subjects 
then commenced their training programs. The training 
program for all three groups consisted of training 
three days a week for eight weeks. Group I trained at 
a slow continuous running pace for twenty to thirty
27
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minutes daily. Group II, using a different distance 
each day, intermittently ran various distances of 60, 220, 
440, or 880 yards and rested. Each subject in Group III 
trained at a predetermined mile race pace until he completed 
one mile or was unable to maintain the pace. Each subject 
was again tested on the three tests at the conclusion of 
the training program.
II. SUBJECTS
The subjects in this study were 120 male freshmen 
enrolled in Body Mechanics and Conditioning classes at the 
University of South Alabama. The mean age for all subjects 
was 18.94 years. Body Mechanics and Conditioning is a 
required course for all freshmen which involves physical 
fitness activities and lecture. Running was the only 
exercise that the students performed as part of the 
course. Each of the six classes was composed of twenty 
subjects. Each class met formally two days a week, and 
in addition all subjects were required to run every 
Friday morning. Fifteen physical education majors were 
utilized as student assistants to assist in administering 
the running program.
III. TESTING AND TRAINING EQUIPMENT
Treadmill. A Model 24-72 treadmill from Quinton 
Instruments1 was the treadmill used in this study. The 
Model 24-72 treadmill was equipped with a five horsepower, 
three phase, 220-volt, constant speed 1800 RPM motor.
The Model 24-72 treadmill was equipped with an electric 
elevation unit and an electrically driven speed-change 
mechanism. The treadmill was equipped with a remote 
control panel which was placed on a table in front of 
the treadmill. The miles per hour and per cent grade 
were indicated on a four and one-half inch precision 
meter mounted on the remote control panel. The 
calibration of the miles per hour was adjusted by a 
potentiometer mounted on the tachometer.
Stopwatches. The stopwatches used in this study 
were Apollo seven jewel watches. The stopwatches had a 
thirty second dial with a minute hand registering up to 
fifteen minutes.
Track. The track used in this study was a 440 
yard grass and dirt track. Well-defined markings were 
placed every 110 yards.
•^Quinton Instruments, 3051 44th Avenue West, 
Sfeattle, Washington.




The first test administered was the mile run. The 
subjects were allowed to run one mile the preceding class 
period at below maximum speed. This practice period was 
given to allow each subject to obtain an idea of his best 
possible performance. The subjects were instructed to 
give a maximum performance, and told that the test was one 
of the evaluative criteria for the course.
Large signs were placed around the track at each 
110 yard marker. These were four cardboard signs with 
dark lettering affixed to a wooden pole seven feet tall. 
These signs indicated the correct time that a runner 
should arrive at each station to run a 7:00, 6:00, 5:30, 
or 5:00 minute mile. Each sign had the time for the mile 
in the upper left hand corner, and the correct time for 
that station in large numbers in the middle. The signs 
were placed with the slowest time at the top and descending 
to the 5:00 minute sign. The times were numbered only for 
a subject who would run a steady pace throughout.
The subjects were placed in groups of ten and were 
set at the starting line. The author started the mile run 
with the signal ’’Go" and a simultaneous drop of a white 
flag. A student assistant at each 110 yard marker started 
his stopwatch at the signal. The student assistant
would call out the elapsed time as the subjects passed 
his station and as soon as all ten subjects passed his 
station and sign, he replaced the sign with the next 
set of signs for the subsequent lap. Student assistants 
recorded each subject's elapsed time as he crossed the 
finish line. Times were recorded to the nearest second. 
Any subject who walked during the test was dropped from 
the study.
Treadmill Run at Ten Miles Per Hour
The second test administered was the treadmill run 
at ten miles per hour and zero per cent grade. This test 
was given as an endurance run which was approximately 
equal to a six minute mile pace. The author considered 
a six minute mile to be an above average performance for 
the untrained college freshmen. The treadmill was 
utilized to attempt to eliminate any pacing skill which 
a subject may have developed throughout the training 
program.
Each subject was allowed to practice on the tread­
mill for two class periods prior to the actual test. The 
subjects were instructed to give a maximum performance 
on the test. Each subject was told to run until he could 
not maintain the pace. Spotters were stationed around 
the treadmill to help the subjects off the treadmill.
The elapsed time for the test was recorded from 
the moment the subject removed his hands from the railing 
to begin running until he grasped the railing to get off
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the treadmill. Three stopwatches were used to record the 
time. Two student assistants timed each subject, and the 
third watch was used by the author in case of failure 
of one of the other watches. The average time of the 
two watches was recorded to the nearest second. A clock 
was placed in front of each subject to keep him aware of 
his elapsed time.
Treadmill Run at Eight and One-Half Miles Per Hour
The third test administered was the treadmill run 
at eight and one-half miles per hour and zero per cent 
grade. The second treadmill test was given to provide 
for a longer, more aerobic type of test. The speed was 
selected because this speed approximates a fourteen minute 
two mile run. It was considered by the author that a 
fourteen minute two mile was slightly above average for 
the untrained college freshmen. The test was a prolonged, 
exhaustive run at a pace which was too fast to allow for 
a steady state of oxygen consumption.
The treadmill run at eight and one-half miles per 
hour was conducted exactly like the treadmill test at 
ten miles per hour.
Testing Instructions and Order
All of the subjects were instructed to get at 
least eight or nine hours of sleep the night before the 
test. The students were not allowed to take any 
exercise the day of the test. All subjects were instructed
not to eat at least two hours preceding the testo Any 
subject who was sick or taking medication during the 
testing was dropped from the study.
Each subject was tested at the same time of day 
for all tests, and only one test was given a day for each 
subject. The same order of testing was given for all 
subjects. The initial testing order was treadmill run at 
ten miles per hour, eight and one-half miles per hour, 
and the mile run. The tests were given in reversed order 
for the final test.
Testing Conditions
The average temperature during the initial mile 
run test was 80° Fahreheit. Average temperature during 
the time for the mile run for the final test was 38° 
Fahreheit. All treadmill testing was done in the Human 
Performance Laboratory in the Physical Education Building. 
The temperature is maintained at a constant 75° Fahreheit 
in this laboratory.
V. TRAINING PROGRAMS
Each of the three groups was composed of students 
enrolled in Body Mechanics and Conditioning classes.
Each group met as a class two days a week, and 
additionally all subjects trained every Friday between 
8:00 A.M. and 1:00 P.M. Each subject was required to
attend every training session. A subject was allowed to 
make up no more than two training sessions by attending 
the other class in his group. Any subject who missed a 
training session and did not make it up was dropped from 
the study. The training period was from October 7r 1969, 
until December 4, 1969.
Group I - The Slow Continuous Running Group
The subjects began training by running for twenty 
minutes each day. Subjects were allowed to walk for 
short periods during the first two weeks of training.
After this time period the subjects were not allowed to 
walk. The running period was increased two minutes each 
week after the first two weeks of training. At the 
completion of six weeks of training, the running time 
had been increased to thirty minutes of continuous 
running each training period. The subjects completed 
the remaining two weeks of training at this thirty minute 
program.
The entire class was lined up at the starting 
point and was told how long they were to run that day, 
and how much distance each had covered the preceding 
training session. The entire class of approximately 
twenty-five subjects was started simultaneously. Two 
student assistants were located at the starting line and 
recorded each runner*s lap as the starting line was crossed 
and informed the subject of the elapsed time. At the
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end of the training session, a whistle was blown for 
the class to stop and student assistants recorded each 
subject*s mileage to the nearest one-fourth. This daily 
mileage is recorded in Appendix I.
Group II - The Interval Training Group
The training procedures for the interval group 
were very specific. The distance of the run, the speed 
of the run, the time for recovery, and type of activity 
during recovery, and the number of repetitions were all 
specific factors that were closely regulated. The 
interval training utilized fast interval training one 
day and slow interval training the next day. Subjects 
trained at only one specific distance daily.
Fast interval training was confined to distances 
of 60 and 220 yards.
1. The speed during the effort phase for sixty 
yards was determined by adding two seconds to the 
subject’s best time for sixty yards.
2. The speed during the effort phase for 220 
yards was determined by adding five seconds to the 
subject’s best time for 220 yards.
3. The recovery period for sixty yard training 
was standing for one minute between each sixty and 
sitting for five minutes between each set of eight or 
ten.
40 The recovery period for 220 yard training was 
walking 180 yards between each 220.
5. The subjects started with ten 60*s a day and 
progressed to two sets of eight, and then to two sets of 
ten 60*so
6. The subjects started with five 220*s a day and 
progressed to nine 220's a dayG
Slow interval training was confined to distances 
of 440 and 880 yards.
lo The speed during the effort phase for 440 
yards was determined by dividing the subject*s mile run 
time by four and adding six seconds.
2. The speed during the effort phase for 880 
yards was determined by dividing the subject’s mile run 
time by. two and adding twenty seconds.
3. The recovery period for slow interval training 
was to stand until the heart rate returned to 120 beats 
per minute. A clock was located at the finish line for 
the subjects to check their pulse rate.
4. The subjects started with five 440*s a day 
and increased to nine 440's a day.
5. The subjects started with three 880's a day 
and increased to five 880*s a day.
Group III - The Pace Training Group
In the pace training group each subject trained 
at a predetermined pace until he finished one mile or
could not continue the pace. All subjects who could not 
run below a seven minute mile on the initial test trained 
at a seven minute mile pace or 110 yards every 26 seconds. 
All subjects who ran between a six and seven minute mile 
on the initial test trained at a six minute mile pace or 
110 yards every 22.5 seconds. All subjects who ran 
below a six minute mile on the initial test trained at 
a five and one-half minute mile pace or 110 yards in 21 
seconds.
Subjects were placed in their appropriate pace 
group after the initial one mile run. Approximately eight 
subjects were in each pace group. Each of these groups 
ran separately from the other timed groups at each 
training session. In other words, only one pace was run 
at a time. As soon as a subject completed a mile at 
the prescribed pace, the subject was placed in the next 
fastest pace group.
Student assistants were placed around the track 
at each 110 yard interval. Each assistant was equipped 
with a stopwatch and four thirty inch square cardboard 
signs. The signs indicated the appropriate time that each 
pace group should reach each 110 yard station. The pace 
group was marked in the upper left hand corner, and the 
time for that station marked in large numerals in the 
center. This sign was tacked to a seven foot wooden 
pole five yards before the 110 yard marker.
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Each individual pace group was started with the 
signal "Go" and a simultaneous drop of a white flag. Each 
assistant around the track started his watch at the drop 
of the flag. Each student assistant began calling out 
the elapsed time as the group approached his station. 
Students were told to either slow down or speed up.
After the group passed each assistant, the assistant 
would change the sign for the next lap.
A subject was considered late at a station if he 
was over two seconds behind schedule. The assistant would 
tell the subject to speed up and would also tell the 
assistant at the next station that the subject was late.
Each subject ran at the pace until he was late at two 
consecutive stations. Each subject would remain where 
he stopped until all subjects in his pace group finished.
The student assistant then recorded each subject*s 
distance. Each subject ran only one time each day. Each 
subject's daily pace and distance is recorded in Appendix VI.
VI. STATISTICAL DESIGN
The t-test for significance of the difference 
between correlated means was employed to analyze the 
mean gains from initial to final test for each group on 
each separate test.
Analysis of covariance was utilized to determine 
whether significant differences existed among the three
groups on each test. Analysis of covariance was used 
because there was some correlation between initial and 
final scores. Covariance allows adjustments in final 
score that are due to the initial score differences.
When significant differences were located among 
the groups through analysis of covariance, the nature of 
the difference was determined by orthogonal comparisons.
CHAPTER VI
ANALYSIS AND PRESENTATION OF DATA
I. INTRODUCTION
Three statistical techniques were utilized in 
this study to compare the effectiveness of slow continuous, 
interval, and pace training methods on running performance„ 
The difference method, a t-test for significance of the 
difference between correlated means, as explained by 
Garrett,* was used to compute the significance of the 
gains made by each group on each test. Analysis of 
covariance was utilized to compute any differences which 
existed among the groups on each test. Orthogonal 
comparisons were then used to calculate the nature of 
these differences.
II. ANALYSIS OF MEAN GAINS
As shown in Table I, the mean gain in running 
time on the treadmill at ten miles per hour for the three 
groups was highly significant. Group I reported a mean
^Henry Garrett, Statistics in Psychology and 
Education (New York: David McKay Company, 19$8) , p. 226-27.
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TABLE I
SIGNIFICANCE OF THE DIFFERENCES BETWEEN INITIAL AND 
FINAL MEAN SCORES FOR THREE GROUPS OF 
COLLEGE MEN IN RUNNING PERFORMANCE 














Group I 40 3.545 5.736 2.191 .316 6.93 .01
Group II 40 3.625 5.109 1.484 .192 7.69 .01
Group III 40 4.054 5 o 970 1.916 .168 11.37 .01
A t-ratio of 2.71 was necessary for significance at the 
.01 level of probability.
gain of 2.19 minutes, which resulted in a t-ratio of 
6.93. Group II had a mean gain of 1.48 minutes with a 
related t-ratio of 7.69. Group III reported a mean gain 
of 1.91 minutes with a t-ratio of 11.37. A t-ratio of 2.71 
was needed to meet the requirements for a .01 level of 
probability. As shown here, all groups made significant 
improvements in running time at ten miles per hour on the 
treadmill.
As shown in Table II, running time at eight and 
one half miles per hour on the treadmill resulted in 
significant gains. Group I had a mean gain of 6.10 
minutes with a corresponding t-ratio of 5.18. Group II 
reported a mean gain of 3.94 minutes, which resulted in 
a t-ratio of 7.21. All of these gains were significant 
at the .01 level of probability, as a t-ratio of 2.71 
was necessary to meet this requirement.
The third analysis of mean gains was of average 
velocity during a mile run, reported in feet per second.
As shown in Table III, Group I reported a difference of 
1.21 feet per second. The final mean for this group 
was 13.79 feet per second, which is approximately equal 
to a time of 6:23 in the one mile run. This resulted in 
a t-ratio of 13.96. Group II had an average gain of 
1.17 feet per second with a t-ratio of 15.82. The final 
mean for Group II was 13.72 feet per second, which was 
approximately a 6:25 mile. Group III had a mean gain of
TABLE II
SIGNIFICANCE OF THE DIFFERENCES BETWEEN INITIAL AND 
FINAL MEAN SCORES FOR THREE GROUPS OF 
COLLEGE MEN IN RUNNING PERFORMANCE AT 














Group I 40 8.39 14.16 6.10 1.17 5.18 .01
Group II 40 8.36 12.31 3.94 .76 5.18 .01
Group III 40 10.16 13.00 2.84 .39 7.21 .01
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TABLE III
SIGNIFICANCE OF THE DIFFERENCES BETWEEN INITIAL AND 
FINAL MEAN SCORES FOR THREE GROUPS OF 
COLLEGE MEN IN AVERAGE VELOCITY 














Group ▼1 40 12.57 13.79 1.21 .08 13.96 .01
Group II 40 12.55 13.72 1.17 .07 15.82 .01
Group III 40 13.00 14.19 1.19 .07 15.48 .01
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1.18 feet per second with a t-ratio of 15.48. The final 
mean for Group III was 14.19, which approximated a time 
of 6:12 in the mile run. All of these gains resulted in 
a t-ratio larger than the required 2.71.
Thus, it was shown that all three groups improved 
significantly to the .01 level of probability on the 
three tests utilized in this study. Therefore, all three 
training methods were effective in increasing running 
performance.
III. ANALYSIS OF COVARIANCE
Significant gains were made by the three groups 
on all tests used in the study, as determined by the t-test 
for significance of the difference between correlated 
means. The next step was to determine whether any 
significant differences existed among the groups on any 
test.
Analysis of covariance was utilized to determine 
if any significant differences existed among the groups 
on each test. Analysis of covariance adjusts the final 
scores for whatever effect the initial score had on it. 
Essentially, analysis of covariance is a method of matching 
groups statistically.
As shown in Table IV, an analysis of covariance 
among the groups for running time on the treadmill run at 
ten miles per hour resulted in an F-ratio of 1.87. With
TABLE IV
ANALYSIS OF COVARIANCE OF TREADMILL RUNNING PERFORMANCE











Between 10.26 2 5.13 1.87 NS
Within 318.81 116 2.74
An F-ratio of 3.08 is necessary for a test of significance
at the .05 level of probability; 4.79 is necessary at the
.01 level of probability.
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2 and 117 degrees of freedom, an F-ratio of 3.08 was 
needed to meet the requirements for significance at the 
.05 level of probability. Therefore, an F-ratio of 1.87 
did not meet the required test of significance. This 
indicated that there were no differences in final scores 
among the three groups on the treadmill run at ten miles 
per hour. The adjusted final means for each group on this 
test were 5.95 minutes for Group I, 5.23 minutes for 
Group II, and 5.63 minutes for Group III.
It can be seen in Table V that an analysis of 
covariance among the groups on the treadmill run at eight 
and one half miles per hour resulted in a F-ratio of 4.16. 
This ratio was above the 3.08 necessary for significance 
at the .05 level of probability. An F-ratio of 4.79 
is needed to meet the requirements at the .01 level of 
probability. This indicated that a difference existed 
among the three groups in the adjusted final running 
times on the eight and one half mile per hour treadmill 
test. The final adjusted means for each group on this 
test were 14.91 minutes for Group I, 13.20 minutes for 
Group II, and 11,46 minutes for Group III.
As shown in Table VI, an F-ratio of 0.84 resulted 
from the analysis of covariance of the maximum average 
velocity each subjdct maintained during the final mile 
run test. This F-ratio was below the required 3.08 necessary 
for a significant difference among the groups at the .05
TABLE V
ANALYSIS OF COVARIANCE OF TREADMILL RUNNING PERFORMANCE
AT EIGHT AND ONE HALF MILES PER HOUR OF











Between 231.82 2 115.91 4.16 .05
Within 3230.03 116 27.84
An F-ratio of 3.08 is necessary for a test of significance
at the .05 level of probability; 4.79 is necessary at the
.01 level of probability.
TABLE VI
ANALYSIS OF COVARIANCE OF AVERAGE VELOCITY SCORES











Between 0.50 2 0.25 0.84 NS
Within 34.59 116 0.29
An F-ratio of 3.08 is necessary for a test of significance
at the .05 level of probability, and 4.79 is necessary at
the .01 level of probability.
level of probability. This indicated that no differences 
existed among the groups on average velocity during the 
final mile run test. The final adjusted mean for Group 
I was 13.87 feet per second, which corresponds to a time 
of 6 minutes and twenty seconds in the mile run. The 
adjusted final mean for Group II was 13.82 feet per 
second, corresponding to a time of six minutes and 
twenty-two seconds for the mile run. The adjusted final 
mean for Group III was 13.99 feet per second, which 
corresponded to a six minute seventeen second mile.
IV. ORTHOGONAL COMPARISONS
The only significant F-ratio resulting from the 
analyses of covariance was for the treadmill test at eight 
and one half miles per hour. The next step was to 
determine the nature of the difference or differences 
that existed among the groups in this test. This was 
done by the utilization of orthogonal comparisons. As 
there were three groups, only two comparisons were allowed. 
The following pattern for the comparisons was used:
Group I Group II Group III














In the first comparison, the performance of the 
slow continuous training group was compared with the 
combined effects of the interval training and pace 
training groups. This was a fairly obvious comparison, 
as the slow continuous group appeared to be better than 
the interval and pace training groups. This comparison 
was made to determine if the slow continuous training 
method was superior to the combined effects of interval 
and pace training in improving performance on a treadmill 
run at eight and one half miles per hour.
The second comparison compared the effectiveness 
of interval training and pace training methods on the 
treadmill run at eight and one half miles per hour.
The adjusted final mean for the interval training group 
was higher than the final adjusted mean for the pace 
training group. This comparison was done to determine 
if interval training was significantly better than pace 
training in improving performance on a treadmill run at 
eight and one half miles per hour.
As shown in Table VII, the first comparison 
for the slow continuous group against the combined 
effects of the interval and pace training groups 
resulted in an F-ratio of 6.38. An F-ratio of 4.79 
was necessary for a test of significance at the .01 
level of probability. Therefore, the slow continuous 
training group was significantly more effective than the
TABLE VII
ORTHOGONAL COMPARISONS AMONG THREE GROUPS OF COLLEGE MEN
IN TREADMILL PERFORMANCE AT EIGHT AND ONE HALF
MILES PER HOUR
Adjusted
Sum of Degrees of 




(Group I vs. Groups 
II and III) 177.76 1 177.76 6.39 .01
Second Comparison 
(Group II vs. 
Group III) 60.04 1 60.04 2.15 NS
Within 3230.03 116 27.84
An F-ratio of 3.08 was necessary for significance at the 
.05 level of probability; 4.79 was necessary at the .01 
level of probability.
S3
combined effects of interval and pace training in 
improving performance in the treadmill run at eight and 
one half miles per hour.
As shown in Table VII, the second comparison of 
the interval group against the pace group on running 
time at eight and one half miles per hour resulted in 
an F-ratio of 2.15. This was below the required 3.08 
F-ratio for a test of significance at the .05 level of 
probability. Therefore, interval and pace training 
methods were equal in effecting improvements in 





It was the purpose of this study to compare the 
effectiveness of slow continuous running, interval 
training, and pace training methods on running 
performance. Subjects for the study were 120 college 
freshmen enrolled in Body Mechanics and Conditioning 
classes at the University of South Alabama in Mobile, 
Alabama.
This study was conducted during the fall quarter 
of 1969. The subjects exercised once a day, three times 
a week, for eight weeks. The subjects were tested 
initially on a maximum time run on a motor driven 
treadmill at ten miles per hour and zero percent grade, 
on a timed treadmill run at eight and one half miles 
per hour, and on a mile run. The subjects then trained 
for eight weeks and were retested on the same tests.
Group I was designated as the slow continuous 
running group. Group I trained at a relatively slow 
continuous pace for from twenty to thirty minutes daily. 
Group II, the interval training group, trained at 
distances of 60, 220, 440, and 880 yards with intermittent
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running and resting. Group III was designated as the 
pace training group. Each individual in Group III trained 
at a prescribed pace for as long as he could maintain 
the pace or complete a mile. As soon as a subject 
completed a mile in the prescribed time, he would begin 
training at a faster pace.
All subjects were measured for performance on 
the three tests at the end of the training period. The 
mean gains between initial and final scores for each 
of the three tests were analyzed for each group by a 
t-test for significance of the difference between 
correlated means. An analysis of covariance was employed 
to determine if any differences existed among the groups 
on each test. Orthogonal comparisons were employed to 
determine the nature of these differences.
II. FINDINGS
The findings of this study were as follows:
1. All three training groups significantly 
improved performance on treadmill running time at ten 
miles per hour.
2. All three training groups significantly 
improved performance on treadmill running time at eight 
and one half miles per hour.
3. All three training groups significantly 
improved performance in the mile run.
4. There were no differences in performance
scores among the three groups on treadmill running time
at ten miles per hour.
5. The slow continuous training group was 
significantly better in improving performance on the 
treadmill run at eight and one half miles per hour than 
the combined effects of the interval and pace training 
groups.
6. There were no significant differences in
performance scores among the three groups in the mile run.
III. DISCUSSION
It was the opinion of the author that two 
approaches could have been taken in performing this 
study. A small sample could have been utilized with 
fairly sophisticated laboratory tests along with some 
performance tests, and all running could have been very 
well controlled on a treadmill. Another approach, the 
one used in this study, was to use a large sample and 
utilize only performance tests. Performance tests would 
be used because of their ease in administering and 
because of the impracticality of a sophisticated 
laboratory test for large samples.
The second approach was used because it was 
felt by the author that a larger sample did not require 
as great a treatment difference in order for the results
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to be statistically significant. A problem in any study 
of this nature when you use untrained individuals and 
subject them to vigorous physical activity, is that they 
will all improve. Therefore, it may be difficult to 
find significant differences among groups. This was 
the main reason that this study utilized the approach 
that involved a larger sample.
It was the opinion of the author that differences 
would have existed among the groups, in favor of the 
pace group, on the mile run. The average temperature 
on the day of the test was 38 degrees Fahrenheit. As 
shown in Appendix VI, many of the subjects in the pace 
group had run much faster times on the mile than on test 
day. Many of the subjects set a pace in keeping with their 
best performance while training and were then inhibited 
by the cold weather. Therefore, many subjects 
experienced running times that were much slower than 
their capabilities, even for a cold day. The date of the 
test could not be changed because of the approaching 
Christmas holidays and the possibility of additional 
bad weather.
Pace training does seem to have much merit and 
certainly deserves additional research and consideration.
It was readily shown in this study that pace training 
only involved exercising from three to five minutes 
daily, while the other methods required from thirty to
58
forty-five minutes daily. Also, the immediate daily 
goal of the pace method seems to have much merit from a 
psychological standpoint. It has definitely been shown 
that steady pace running is more efficient. It would 
also seem that pace training may be effective for simply 
training a runner to maintain a steady pace.
The results of this study seemed to support the 
concept of specificity of training. The pace group 
trained specifically to run the mile. This group had a 
slightly higher adjusted mean than the other two groups. 
Also, as mentioned in the preceding paragraph, it was 
felt that the pace group was capable of scoring much higher 
on the mile run. It was also shown in this study that 
the slow continuous training group was better than the 
other two groups on the treadmill run at eight and one 
half miles per hour. The pace that the majority of the 
subjects in the slow continuous training group maintained 
closely approximated this testing pace. Therefore, most 
of the subjects in this group had specifically trained 
to maintain this pace for an extended time period.
IV. CONCLUSION
Within the limitations of this study, the 
following conclusion appeared to be justified:
l o  Slow continuous running, interval training, 
and pace training are highly effective in producing 
significant gains for college freshmen in running 
performance on a treadmill run at ten miles per hour, 
at eight and one-half miles per hour, and on a mile run.
2. Slow continuous running, interval training, 
and pace training are equally effective in improving 
performance on a treadmill run at ten miles per hour 
and on a mile run.
3. Slow continuous running is better than 
interval and pace training for training runners at the 
slower paced eight and one-half miles per hour run.
4. Pace training is a highly effective method 
of training to specifically train an individual to run 
a particular race pace.
5. Pace training is a very effective method
of training from a time standpoint and from a psychological 
point of view.
V. RECOMMENDATIONS
1. It is the recommendation of the author that 
another study be performed comparing pace training with 
other methods of training, but using trained track 
runners as subjects.
20 It is the further recommendation of the 
author that a study be done comparing pace training 
with other methods of training, but using some passive 
laboratory tests, i.e., maximum oxygen consumption, 
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DAILY MILEAGE AND TIME FOR GROUP I RECORDED 
IN. NUMBER OF 440 YARD LAPS
Subject 20 minutes
Number l 2
1 9.00 9.502 8.50 8.503 10.00 10.754 9.00 9.505 8.75 10.256 9.00 11.257 8.25 8.758 8.25 8.009 9.25 10.2510 9.00 9.5011 9.00 9.5012 10.00 10.0013 9.75 10.0014 8.50 8.7515 8.00 8.0016 9.00 8.5017 8.75 9.0018 10.00 10.2519 9.00 9.0020 8.50 9.0021 8.50 8.7522 8.25 8.2523 9.00 9.5024 9.00 9.5025 8.50 8.7526 8.50 9.2527 9.25 9.5028 9.25 9.5029 9.00 9.5030 9.00 9.0031 8.25 9.0032 8.75 9.0033 8.50 9.2534 9.00 8.0035 10.00 10.2536 9.50 9.7537 8.50 9.5038 9.00 9.5039 11.00 11.7540 8.25 9.00
3 4 5 6
9.50 9.50 9.75 9.75
9.00 9.50 8.75 9.50
10.50 10.50 11.25 11.00
9.75 9.50 9.75 9.00
10.50 10.00 9.75 9.00
12.00 10.75 11.50 11.50
9.75 8.75 8.75 10.00
8.00 8.25 8.25 8.50
10.25 9.25 9.75 20.25
9.75 9.25 9;75 9.50
10.00 9.50 10.25 10.00
11.00 10.50 10.50 10.50
9.50 9.50 10.00 10.00
10.00 9.50 9.50 10.00
8.00 8.00 8.25 8.00
9.00 9.50 9.50 9.50
8.50 9.25 9.50 9.00
10.25 10.25 10.50 10.50
10.00 10.00 11.00 9.50
10.00 9.00 9.25 11.00
8.50 8.25 9.00 8.25
8.25 9.50 8.25 8.25
10.50 9.25 10.00 9.50
9.75 10.00 10.00 11.00
9.00 9.00 9.25 9.00
9.25 9.25 9.25 9.50
9.50 10o 25 9.25 10.00
9.50 9.50 9.75 10.00
9.25 9.50 9.75 10.50
9.00 9.75 9.50 9.50
9.75 8.75 8. 50 9.00
9.00 9.50 10.00 1Q.00
9.00 8.75 8.7S 9.75
8.00 9.25 9.25 10.00
10.25 10.00 10.50 12.75
9.50 9.75 10.00 10.00
9.25 9.25 9.50 9.50
9.50 9.50 9.75 9.75
11.00 11.25 10.25 10.00
9.25 8.75 9.75 10.00
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APPENDIX I (continued)
Subject 22 minutes • 24 minutes
Number 7 8 9 10 11 12

















































12.25 12.25 12.25 13.00 13.25 15.00
13.25 13.25 13.25 12.74 14.00 14.00
15.00 14,50 14.50 16.25 16.50 16.50
12.25 12.25 12.25 13.25 14.00 14.00
13.50 13.50 13.50 13.25 14.25 14.25
13.50 14.25 14.25 14.50 15.00 15.00
12.25 12.25 12.25 13.00 13.25 13.25
10.50 10.50 10.50 11.75 12.50 12.50
13.75 13.75 13.00 14.25 14.00 14.00
12.25 12.25 12.25 13.25 14.00 14.00
12.25 12.25 12.25 13.25 14.25 14.25
13.75 13.75 13.75 14.25 15.25 15.25
13.50 13.50 13.50 13.57 14.50 14.50
11.50 11.50 11.50 13.50 14.50 14.50
10.50 10. 50 10.50 11.25 11.25 11.25
10.00 11.00 12.00 14.50 14.00 14.00
12.75 12.75 12.75 13.75 14.00 14.00
12.25 13.25 13.00 16.25 16.25 16.50
13.50 13.50 14.00 16.50 11.50 17.50
12.00 12.00 13.50 15.50 14.75 15.00
11.00 11.00 13.00 13.00 13.00 13.00
10o 75 10. 75 10.25 11.75 12.00 12.00
12.25 12.25 12.50 13.75 14.25 14.25
13.25 13.25 13.25 14.25 15.00 15.00
11.00 11.00 12.00 12.50 12.00 12.00
13.25 13.25 14.00 15.25 15.25 15.25
12.25 12.25 12.25 15.25 15.25 15.25
12.25 12.25 12.25 15.25 15.25 15.25
12.75 12.75 13.00 13.00 13.00 14.00
11.50 10.00 12.00 13.25 14.25 14.00
12.00 12.00 12.00 12.50 12.25 13.00
12.75 12.75 12.75 14.00 14.25 16.25
11.00 11.00 11.50 12.50 12.50 12.50
12.75 12.75 12.75 14.75 14.75 15.00
12.75 12.75 12.75 14.75 14.50 13.00
12.50 12.50 13.00 14.00 14.00 15.00
12.25 12.25 13.00 14.00 14.00 15.00
12.25 12.25 12.25 13.00 13.25 13.00
13.50 13.50 13.50 15.50 15.50 12.00






19 20 21 22 23 24
1 14.50 14.50 14.50 14.50 15.00 15.00
2 14.50 14.50 14.50 14.50 15.00 15.00
3 17.75 17 . 50 17.50 17.50 17.50 17.75
4 14.00 14.50 14.50 14.50 14.50 14.505 15.00 14.75 15.25 15.25 15.25 15.25
6 17.00 17.25 16.50 16.75 16.75 17.00
7 13.50 14.25 14.25 14.25 14.25 14.25
8 14.50 13.75 14.25 14.25 14.50 14.50
9 14.50 14.75 14.75 14.75 14.75 14.75
10 14.25 14.50 14.50 14.50 14.50 14.50
11 14.25 15.00 15.00 15.00 15.00 15.00
12 16.00 16.00 16.00 16.00 16.00 16.00
13 16.00 15.25 15.25 15.25 15.50 16.0014 15.00 . 14.50 15.00 15.00 15.00 15.0015 12.25 12.25 12.00 12.00 12.25 12.2516 15.00 15.25 15.75 15.75 15.75 15.75
17 14.00 13.50 14.00 14.00 14.00 14.0018 17.25 17.00 17.25 17.25 17.25 17.2519 18.00 18.00 18.00 17.75 18.00 18.0020 16.25 15.75 16.25 16.25 16.25 16.2521 13.50 14.25 14.25 14.25 14.25 14.2522 13.00 13.00 13.50 13.50 13.50 13.5023 15.00 16.00 15.75 15.75 15.75 15.7524 15.75 15.00 15.75 15.75 15.75 15.7525 12.00 13.00 13.50 13.50 13.50 13.5026 15.25 16.00 15.00 15.00 15.00 15.0027 16.25 16.25 16.50 16. 50 16.50 16.5028 16.25 16.25 16.50 16. 50 16.25 16.5029 14.75 15.25 15.25 15.00 15.75 15.0030 13.25 14.00 14.25 13.75 14.00 14.0031 13.00 13.75 14.25 14.00 14.25 13.7532 16.75 16.75 16.75 16.50 16.75 17.0033 13.50 13.75 13.75 13.7S 13.75 13.7534 14.25 14.25 15.00 15.00 14.75 15.2535 13.50 13.50 13.25 13.50 13.75 13.5036 15.75 15.75 16.00 15.75 16.00 16.2537 14.75 14.75 14.75 15.00 15.00 15.0038 15.00 15.00 14.50 14.50 14.25 14.7539 12.00 17.50 17.00 17.00 17.50 17.5040 15.00 15.50 15.50 15.25 15.75 15.50
APPENDIX II
GROUP II INTERVAL TRAINING WORKOUTS AT 440 YARDS
Subject   DATE
Number Time T D 7 W 6 9  "10/17/69 lU/24/6y 10/31/69'" ll/776T"TT/Wt>9 11/21/67
1 1 59-2 05 5 6 7 7 8 8 9
2 1 50-1 56 5 6 7 7 8 8 9
3 1 47-1 53 5 6 7 7 8 8 9
4 1 46-1 52 5 6 7 7 8 8 9
5 1 43-1 49 5 6 7 7 8 8 9
6 1 41-1 47 5 6 7 7 8 8 9
7 1 30-1 36 5 6 7 7 8 8 9
8 1 33-1 39 5 6 7 7 8 8 9
9 1 54-2 00 5 6 7 7 8 8 9
10 1 49-1 55 5 6 7 7 8 8 9
11 1 34-1 40 5 6 7 7 8 8 9
12 1 44-1 50 5 6 7 7 8 8 9
13 1 37-1 43 5 6 7 7 8 8 9
14 1 44-1 50 5 6 7 7 8 8 9
15 1 43-1 49 5 6 . 7 7 8 8 9
16 1 48-1 54 5 6 7 7 8 8 9
17 1 52-1 59 5 6 7 7 8 8 9
18 1 43-1 49 5 6 7 7 8 8 9
19 1 28-1 34 5 6 7 7 8 8 9
20 2 08-2 14 5 6 7 7 8 8 9
21 1 40-1 46 5 6 7 7 8 8 9
22 2 04-2 10 5 6 7 7 8 8 9
23 1 40-1 46 5 6 7 7 8 8 924 2 00-2 06 5 6 7 7 8 8 9






10/10/69 10/17/69 10/24/69 10/31/69 11/ 7/'69 11/14/69"" TT7TI76'9
26 1:38-1 44 5 6 7 7 8 8 9
27 1:39-1 45 5 6 7 7 8 8 9
28 1:39-1 45 5 6 7 7 8 8 9
29 1:33-1 39 5 6 7 7 8 8 9
30 1:50-1 56 5 6 7 7 8 8 9
31 1:52-1 58 5 6 7 7 8 8 9
32 1:42-1 48 5 6 7 7 8 8 9
33 1:40-1 46 5 6 7 7 8 8 9
34 1:53-1 59 5 6 7 7 8 8 9
35 1:49-1 55 5 6 7 7 8 8 9
36 1:50-1 56 5 6 7 7 8 8 9
37 1:31-1 37 5 6 7 7 8 8 9
38 1:53-1 59 5 6 7 7 8 8 9
39 2:00-2 06 5 6 7 7 8 8 9



















































GROUP II INTERVAL TRAINING WORKOUTS AT 220 YARDS 
Time ! ! DATE
Seconds 1C/T4/69 1U773/69 “107 30/59   n/6,/6'9 "TL/I8/69
32-37 5 6 7 7 830-35 5 6 7 7 832-37 5 6 7 7 827-32 5 6 7 7 831-36 5 6 7 7 828-33 5 6 7 7 833-38 5 6 7 7 830-35 5 6 7 7 829-34 5 6 7 7 831-36 5 6 7 7 831-36 5 6 7 7 830-35 5 6 7 7 829-34 5 6 7 7 830-35 5 6 7 7 8







10/14/69 10/23/69 10/30/69 ±1/6/69 11/18/69 11/25/69
26 28-33 5 6 7 7 8 9
27 30-35 5 6 7 7 8 9
28 27-32 5 6 7 7 8 9
29 28-33 5 6 7 7 8 9
30 29-34 5 6 7 7 8 9
31 30-35 5 6 7 7 8 9
32 28-33 5 6 7 7 8 9
33 20-35 5 6 7 7 8 9
34 29-34 5 6 7 7 8 9
35 28-33 5 6 7 7 8 9
36 31-36 5 6 7 7 8 9
37 29-34 5 6 7 7 8 9
38 31-36 5 6 7 7 8 9
39 35-40 5 6 7 7 8 9
40 29-34 5 6 7 7 8 9
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APPENDIX IV
GROUP II INTERVAL TRAINING WORKOUTS AT 60 YARDS
Subject Time DATE .......














































10 10 12 2x8 2x10 2x10
10 10 12 2x8 2x10 2x1010 10 12 2x8 2x10 2x1010 10 12 2x8 2x10 2x10
10 10 12 2x8 2x10 2x10
10 10 12 2x8 2x10 2x1010 10 12 2x8 2x10 2x10
10 10 12 2x8 2x10 2x10
10 10 12 2x8 2x10 2x10io }° 12 2x8 2x10 2x1010 io 12 2x8 2x10 2x1010 10 12 2x8 2x10 2x1010 10 12 2x8 2x10 2x1010 10 12 2x8 2x10 2x1010 10 12 2x8 2x10 2x1010 10 12 2x8 2x10 2x1010 10 12 2x8 2x10 2x10IQ 10 12 2x8 2x10 2x1010 10 12 2x8 2x10 2x1010 10 12 2x8 2x10 2x1010 10 12 2x8 2x10 2x1010 io 12 2x8 2x10 2x1010 10 12 2x8 2x10 2x10io 10 12 2x8 2x10 2x1010 10 12 2x8 2x10 2x10
APPENDIX IV (continued)
Subject Time CATE —
Number Seconds T677/63 10/16/69 15/28/69 11/1T/59 ~ ' 117 ZDT/KT  12/4/69
26 8.0-10.0 10 10 12 2x8 2x10 2x10
27 8.0-10.0 10 10 12 2x8 2x10 2x10
28 8.5-10.5 10 10 12 2x8 2x10 2x10
29 7.5- 9.5 10 10 12 2x8 2x10 2x10
30 7.5- 9.5 10 10 12 2x8 2x10 2x10
31 7.5- 9.5 10 10 12 2x8 2x10 2x10
32 7.5- 9.5 10 10 12 2x8 2x10 2x10
33 7.5- 9.5 10 10 12 2x8 2x10 2x10
34 8.0-10.0 10 10 12 2x8 2x10 2x10
35 7.5- 9.5 10 10 12 2x8 2x10 2x10
36 8.0-10.q 10 10 12 2x8 2x10 2x10
37 8.0-10.0 10 10 12 2x8 2x10 2x10
38 8.0-10.0 10 10 12 2x8 2x10 2x10
39 8.5-10.5 10 10 12 2x8 2x10 2x10
40 8.0-10.0 10 10 12 2x8 2x10 2x10
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APPENDIX V
GROUP II INTERVAL TRAINING WORKOUTS AT 880 YARDS 
Subject Time
Number Minutes 10/9/69 10/21/69 11/4/69 11/13/69 12/2/69
1 3 57-4 17 3 4 5 5 5
2 3 38-3 58 3 4 5 5 5
3 3 34-3 54 3 4 5 5 5
4 3 33-3 53 3 4 5 5 5
5 3 26-3 46 3 4 5 5 5
6 3 23-3 43 3 4 5 5 5
7 3 01-3 21 3 4 5 5 5
8 3 Q7-3 27 3 4 5 5 5
9 3 54-4 14 3 4 5 5 5
10 3 36-3 56 3 4 5 5 5
11 3 08-3 28 3 4 5 5 5
12 3 25-3 45 3 4 5 5 5
13 3 15-3 35 3 4 5 5 5
14 3 28-3 48 3 4 5 5 5
15 3 26-3 46 3 4 5 5 5
16 3 37-3 57 3 4 5 5 5
17 3 45-4 05 3 4 5 5 518 3 27-3 47 3 4 5 5 5
19 2 54-3 14 3 4 5 5 520 4 21-4 41 3 4 5 5 5
21 3 21-4 41 3 4 5 5 522 4 21-4 32 3 4 5 5 523 3 23-3 43 3 4 5 5 5
24 4 05-4 25 3 4 5 5 5
25 3 53-4 13 3 4 5 5 526 3 19-3 39 3 4 5 5 527 3 17-3 37 3 4 5 5 5
28 3 19-3 39 3 4 5 5 5
29 3 07-3 27 3 4 5 5 5
30 3 39-3 59 3 4 5 5 5
31 3 43-4 03 3 4 5 5 532 3 24-3 44 3 4 5 5 5
33 3 21-3 41 3 4 5 5 5
34 3 45-4 05 3 4 5 5 535 3 39-3 59 3 4 5 5 536 3 40-4 00 3 4 5 5 537 3 02-3 22 3 4 5 5 5
38 3 46-4 06 3 4 5 5 539 4 00-4 20 3 4 5 5 540 3 11-3 31 3 4 5 5 5
APPENDIX VI
GROUP III DAILY MILEAGE RECORDED IN NUMBER OF 
440 YARD LAPS FOR EACH TIMED PACE*
Subject
Number 1 2 3 4 5 6
6:00 6:00 6:00 6:00 6:00 6:00
1 2.00 2.25 2.00 2.25 2.50 2.50
6:00 6:00 6:00 6:00 6:00 6:00
2 2.00 2.25 2.50 2.50 2.50 2.50
6:oo 6:00 6:oo 6:oo 6:00 6:oo
3 2.25 2. 50 2.50 2.75 2.75 3.00
6:oo 6:oo 6:oo 6:oo 6:00 6:oo
4 2.00 2.50 2.50 2.50 2.50 3.50
6:oo 6;oo 6:oo 6:oo 6:oo 6:oo
5 2.75 2.25 2.50 2.25 2.50 2.50
7:oo 7:oo 7:oo 7:oo 7:oo 7;oo
6 2.25 2.75 3.00 2.25 2.75 4.00
6:00 6;oo 6:00 6:oo 6:oo 6:oo
7 2.00 2.50 2.50 2.50 2.75 2.50
6:oo 6:oo 6:oo 6:oo 6:oo 6:oo
8 2.00 2.50 3.00 2.50 2.75 3.00
6:00 6:oo 6:00 6:oo 6:oo 6:oo
9 2.00 2.50 2.50 2.50 2.50 2.75
5:30 5:30 5:30 5:30 5:30 5:30
10 2.50 30 00 2.50 3.50 3.50 3.00
6:00 6:00 6:00 6:00 6:00 6:00
11 3.00 3.00 3.50 3.00 3.25 3.50
7:00 7:00 7:00 7:00 7:00 7:00
12 1.50 1.50 1.50 1.50 1.50 1.50
7:00 7:00 7:00 7:00 7:00 6:00
13 2.75 2.75 3.00 3.00 4.00 2.00
6:00 6:00 6:00 6:00 6:00 6:00
14 1.25 1.75 2.25 20 25 2.25 2.50
6:00 6:00 6:00 6:00 6:00 6:00
15 2.25 3.00 3.00 3.25 3.25 3.50
7:00 7:00 7:00 7:00 7:00 6:00
16 3.00 3.00 3.00 30 50 40 00 2.00
6:00 6:00 6:00 6:00 6:00 6:00
17 2.00 2.00 2.25 2.25 2.25 2.50
6:00 6:00 6:00 6:00 6:00 6:00
18 2.50 2.25 2.50 3.25 2.75 3.00
6:00 6:00 6:00 6:00 6:00 6:00
19 2.50 2.25 2.50 2.25 2.25 3.50
6:00 6:00 6:00 6:00 6:00 6:00
20 2.00 2.00 2.25 2.25 2.25 2.50
*Top number in each square is daily timed mile pace. 




lumber 7 8 9 10 11 12
6:00 6:00 6:00 6:00 6:00 6:00
1 2.50 2.50 2.50 2.50 2.50 2.00
6:00 6:00 6:00 6:00 6:00 6:00
2 2.75 3.00 3.50 3.25 3.75 3.50
6:00 6:00 6:00 6:00 5:30 5:30
3 3. 00 3.00 3.50 4.00 2.00 2.50
6:00 6:00 6:00 6:00 5:30 5:30
4 3.50 3.75 3.75 4.00 2.25 2.50
6:00 6:00 6:00 6:00 6:00 6:00
5 3.00 2.75 3.00 2.50 3.25 3.00
6:00 6:00 6:00 6:00 6:00 6:00
6 2.00 2.00 2.50 2.25 2.25 2.25
6:00 6:00 6:00 6:00 6:00 6:00
7 3.25 3.50 3.50 3.00 3.00 2.00
6:00 6:00 6:00 6:00 6:00 6:00
8 2.75 3.00 3.00 3.25 3.25 3.00
6:00 6:00 6:00 6:00 6:00 6:00
9 2.75 3.00 3.00 2.75 3.00 3.00
5:00 5:00 5:00 5:00 5:00 5:00
10 4.00 2.00 2.00 2.25 2.25 2.50
6:00 6:00 6:00 6:00 6:00 5:30
11 3.50 3.50 3.75 3.50 4.00 2.50
7:00 7:00 7:00 7:00 7:00 7:00
12 1.75 1.50 1.50 1.50 2.00 1.50
6:00 6:00 6:00 6:00 6:00 6:00
13 1.50 1.75 2.50 1.75 2.00 2.00
6:00 6:00 6:00 6:00 6:00 6:00
14 2.50 2.50 3.00 2.75 2.75 2.50
6:00 6:00 5:30 5:30 5:30 5:30
15 3.75 4.00 2.50 2.50 2.25 3.00
6:00 6:00 6:00 6:00 6:00 6:00
16 2.00 2.00 2.00 2.25 2.25 2.00
6:00 6:00 6:00 6:00 6:00 6:00
17 2.25 2.50 3.00 2.75 3.00 3.00
6:00 5:30 5:30 5:30 5:30 5:30
18 4.00 2.25 2.25 2.25 2.25 2.50
6:00 6:00 6:00 6:00 5:30 5:30
19 3.75 3.00 3.50 4.00 2.00 2.50
6:00 6:00 6:00 6:00 6:00 6:00
20 2.50 2.50 2.50 2.25 2.50 2.50
APPENDIX VI (continued)
>ubject 
lumber 13 14 15 16 17 18
6:00 6:00 6:00 6:00 6:00 6:00
1 2.25 2.50 2.25 2.50 2.50 3.00
6:00 5:30 5:30 5:30 5:30 5:30
2 4.00 2.50 20 25 2.00 2.50 2.25
5:30 5:30 5:30 5:30 5:30 5:30
3 2.25 2.50 2.00 2.25 2.50 2.00
5:30 5:30 5:30 5:30 5:30 5:30
4 2.50 3.00 3.00 3.00 2.25 3.00
6:00 6:00 6:00 6:00 6:00 6:00
5 3.50 . 2.50 3.50 3.50 3.50 3.00
6:00 6:00 6:00 6:00 6:00 6:00
6 2.00 2.00 2.00 2.25 2.25 2.50
6:00 6:00 6:00 5:30 5:30 5:30
7 2.25 3.00 4.00 2.00 2.00 2.50
6:00 6:00 6:00 6:00 5:30 5:30
8 3.25 3.50 3.25 4.00 2.50 2.25
6:00 6:00 6:00 6:00 6:00 6:00
9 3.00 3.00 2.50 2.25 3.00 3.00
5:00 5:00 5:00 5:00 5:00 5:00
10 2.25 2.25 2.00 2.25 2.50 2.50
5:30 5:30 5:30 5:30 5:30 5:30
11 2.50 2.50 2.50 2.50 2.50 2.75
7:00 7:00 7:00 7:00 7:00 7:00
12 1.75 1.50 2.00 2.50 2.25 3.00
6:00 6:00 6:00 6:00 6:00 6:00
13 2.00 2.25 2.50 2.25 2.25 2.50
6:00 6:00 6:00 6:00 6:00 6:00
14 2.25 3.00 2.50 3.00 2.50 3.00
5:30 5:30 5:30 5:30 5:30 5:30
15 2.50 3.00 2.50 3.25 3.00 3.00
6:00 6:00 6:00 6:00 6:00 6:00
16 2.25 2.25 2.50 2.50 2.25 2.75
6:00 6:00 6:00 6:00 6:00 6:00
17 2.50 2.75 2.50 2.50 3.00 3.00
5:30 5:30 5:30 5:30 5:30 5:30
18 2.25 2.50 2.50 2.25 2.50 3.00
5:30 5:30 5:30 5:30 5:30 5:30
19 2.00 2.00 2.00 2.00 2.00 2.00
6:00 6:00 6:00 6:00 6:00 6:00
20 3.00 2.25 2.50 2.50 2.50 2.50
Z  Cdt O M | —' M M M M M M t —' M  C C
0 t 0 0 0 ' 0 0 ' t n - t * 0 4 t 0 | —1> O t D 0 0 ' 0 0 ' t n . p k t * 4 t O M  3  C7CT*t_i.(D ro H Oe*
63 N3 Cn tsJCn 09 26 a\ 0 4 tn04o\ to 26 27 tn to tn04o» to tn to tn to o\ 04O ' 0 4 tn 04tn to tn to o\
•  • • • • • • • • • • • • • • • • • • • • • • • • •• • • • e • • • • • • • • • • • • • • • • •• • • • • • • • • • • •O  O o 09 cn 09CsJo tno to 04o o tno tn O  tn04 tO O o o tn 04tn 04 tno tno o 04o 04to04tno
o o o o o o cn o O o tn o o o o o o o o o tno o o o o o o o o o o o o o O tn O o o
62 N> cn N> cn 0 9 26 O ' 0 4 tn 0 4 O ' to 26 37 tn to tn 0 4 O ' to tn to 25 O ' 0 4 O ' to tn to tn to tn to O '• • • • • • • • • • •• • ■ • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • •  •
o Cn 0 9 cn 0 9 O  tno o 0 4 O o tno tn o o 0 4 too o o. tn 0 4 tn 0 4  O o tno tn 0 4 tn 0 4 to 0 4 tno
Cn o O O o O cn o o o o O o o o o o o o O tno o o o o O O  O o o o O O O O tn O o o
62 to tn to tn to 26 O ' 0 4 tn 0 4 O ' to 26 37 25 cn 0 4 O ' to tn to 25 O ' 0 4 O ' to tn to tn to tn to O '• •• • • • • • • • • • • • • • • • • • • • • • • •• • • • • •• • • • • • • • •• • • • • • • • • • o • • • • • • • •tn o to 0 4 to 0 4 •o O  tno o 0 4 o o tn O  tn o o 0 9 o o o tn 0 4 tn 0 4  o o tno ~o 0 4 to 0 4 to 0 4 tno
O  O tn o tno tn O  O o o o o o o O  O o o O  c n o o o o O o o  o o o o tn o tn o tno o o
62 totn totn 04 26 O' 04 tn 04 O' to 26 27 25 tn 04 O' totn to 25 O' O' 04 tn to tn to tn toO'• •• • • • • • •• •• • • •• • •• • •• •• • •• • • • • • •• • •• • •• •• • • •• • •• • •• • • o • •• • •to o to 0 4 tn 0 4 to O  tn o o 04 o o tnO tn O tn 04 tno o o to 04 tn 04 o o o o o 04 tn 04 to 04 tnotn Otno OOtn O Oo o o o o o O OO OO Oo o o tno o o o o o o o o o Otno o o
62 to tn 0 4 tn 0 4 26 O ' 0 4 tn 0 4 O ' to 26 27 tn to tn 0 4 O ' to tn to 25 O ' to tn 0 4 tn to tn to tn to O '•  • • • •  • • • • • • •  • • • • • • • • • • • • • • •  o • • • • m • • • • • • • • •  • • • • • • • •  • • • • • • • • •  •tn o tn 0 4 O 0 4 O O  tno o 0 4 o o tno tn O  tn 0 4  tno o o tn 0 4 tn 0 4  too o 0 4 O 0 4 tn 0 4 tn 0 4 tnoo o O O o O o O  O o o o o o o o O o o O o o o o o O o O  tno o O o o O o O o O o






s :  cn l
■p* o t 04 04 04 04 04 04 04 04 04 to to t o t o to to to to to C c





M O ' W O \ N O \ N ) 0 ' N ) t n N O ' W O M O O v W t n C \ ) 0 ' f O O \ M O > W v J W O > N O M s J O ' N O ' M O ' N J O ' N > ' J
H*
t o  O o o c n o ts) o ts) 0 4 t o o o o t o o t o 04 t o O t o o t o o  t o o t o o t o o t o o t o  o t o o t o o c n o
t n  O o o o o Cn o c n o cn o o O cn o Cn o c n o c n o c n O  c n o c n o c n o c n o c n  o c n o cn o o o
62
t o O ' ts) O ' 04 O ' t o Cn t o O ' 04 O ' -p» O ' 04 c n t o O ' -P» O ' t o
46 S j t o O ' t o O ' t o O ' 62 t o O ' t o O ' t o - o•  • • • • • o • • • • • o • • • • • • • • 0 • • o • • o • • o • • • • • • • • • • • • • • o • • •  • • o • • • • * • • • t oCn O tO o ts j o ts) o t o 0 4 t o o o o o o c n 04 Cn o O o c n o  o o t o o t o o c n o t o  o c n o c n o c n o
O  O c n o cn o Cn o c n o c n o o o o o o O O o o o O o  o o cn o cn o o o c n  o o o o o o o
63
t o O ' ts) O ' 04 O ' t o cn t o O ' ■f* O ' t o c n 04 Cn t o O ' t o c n t o O ' t o O ' 04 O ' t o O ' t o O '
62
0 4 O ' t o O ' t o - o•  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 • • • • • • • • •  • • o • • • • • • « • 0 4c n  o ts) o Cn o o o o 04 Cn o o o cn 04 o 04 c n o o 0 4 - o o Cn o c n o o o c n o c n  O O o Cn o c n oo o c n o o o o o o o o o o o 'o o o O o o o o c n o o o o o Cn o o o o o o o o o o o
63
ts) O ' ts) O ' ts) O ' t o cn t o O ' t-4 cn t o c n 04 c n t o O ' t o c n 04 O ' t o O ' 04 O ' t o O ' 04 O ' t o  o ' t o O ' t o O ' t o s j• ••• • • o • •• • •• • • o • •• • •• • • • • • • • •• • •• • • o • •• • • • • • o • • •  • • o • • • • • • • • •F*o o ts) o o ts) o c n 04 t o o o 04 t o 04 ^ 4 04 c n o t o 04 c n o c n o s j o o t o o c n  o - o o c n o c n oo o Cn o c n o c n o o o Cn o c n o c n o Cn O o o Cn O o o o o c n o c n o Cn o o o c n o o o o o
63 ts) O ' ts) O ' 04 O ' t o c n 0 4 O ' M Cn t o c n -p* c n t o O ' t o c n 04 O ' t o O ' 04 O ' t o O ' 04 O ' t o  O ' t o O ' 04 O ' t o o•  • • o • • o • • o • • o • • o • • • • • o • • o • • o • • 0 • • o • • c • • • • • o • • o • • o •• • • •• • • • • • c n
t o  O Cn o c n o O o sj 04 t o o o 04 O 04 o 0 4 t o o t o 04 t o o c n o s j o s j o t o o OJ o O o o o c n o
c n  O O o o o O o c n o c n o Cn O o o o O c n o c n O c n o o o c n o c n o Cn o c n  o Cn o o o o o







iumber 7 8 9 10 11 12
7:00 7:00 7:00 7:00 7:00 7:00
21 2.50 3.00 3.00 2.75 3.00 3.00
6:00 6:00 6:00 6:00 6:00 6:00
22 3.00 3.00 3.00 3.25 3.00 3.50
6:00 6:00 6:00 6:00 6:00 6:00
23 2.50 3.00 3.00 3.00 3.00 3.25
6:00 6:00 6:00 6:00 6:00 6:00
24 2.50 2.75 20 75 2.75 2.75 2.75
6:00 6:00 5:30 5:30 5:30 5:30
25 3.00 4.00 2.00 2.25 2.25 2.25
6:00 6:00 6:00 6:00 6:00 6:00
26 2.50 2.75 2.25 2.50 2.50 2.50
5:30 5:30 5:30 5:30 5:30 5:30
27 2.50 2.75 2.50 2.50 2.75 3.50
6:00 6:00 6:00 6:00 6:00 6:00
28 2.50 2 o 75 3.00 1.75 2.50 3.00
6:00 6:00 5:30 5:30 5:30 5:30
29 3 o 2 5 4.00 2.00 2.25 2.50 2.50
5:30 5:30 5:30 5:30 5:30 5:00
30 3.00 3.00 3.50 3.00 4.00 2.00
6:00 6:00 6:00 6:00 6:00 6:00
31 3.00 3.00 3.00 3.25 3.50 3.50
5:00 5:00 5:00 5:00 5:00 5:00
32 1.25 2 o 25 3.00 2.25 2.75 3.00
5:30 5:30 5:30 5:30 5:30 5:30
33 2.50 2.25 2.50 2.50 2.50 2.50
5:30 5:30 5:30 5:30 5:30 5:30
34 2.50 2.25 3.00 2.50 2.25 2.50
6:00 6:00 5:30 5:30 5:30 5:30
35 3.50 4.00 2.00 2.50 2.25 2.50
5:30 5:30 5:30 5:30 5:30 5:30
36 2.75 3.00 3.00 3.00 3.25 3.00
6:00 6:00 5:30 5:30 5:30 5:30
37 3.00 4.00 3.00 2.25 2.75 2.75
6:00 6:00 6:00 6:00 6:00 6:00
38 2.50 2.75 2.75 2.75 3.00 3.00
6:00 6:00 6:00 6:00 6:00 6:00
39 2.50 3.25 3.00 3.00 3.00 3.00
6:00 5:30 5:30 5:30 5:30 5:30
40 4.00 2.25 2.25 2.50 2.50 3.00
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GROUP I RAW SCORES ON THREE TESTS INITIAL SCORES
10 m.p.h. 8.5 m.p.h.
Subject treadmill treadmill Mile run (feet
Number test (minutes) test (minutes) per second!
1 3.90 5.68 12.25
2 2.57 6.07 12.02
3 4.48 11.13 .13.06
4 3.50 7.03 12.72
5 5.00 11.03 12.72
6 7.03 16.28 14.38
7 2.12 4.82 11.70
8 1.42 2.55 10.00
9 3.77 10.17 12.48
10 2.62 6.63 12.45
11 4.05 8.13 13.20
12 6.07 11.07 13.7113 3.00 9.12 12.81
14 2.75 5.13 12.27
15 1.70 3.02 9.95
16 3.15 6.53 13.16
17 2.25 5.05 12.30
18 6.00 10.42 13.36
19 4.93 17.68 13.43
20 3.03 8.08 11.97
21 2.45 5.08 11.57
22 2.70 7.00 11.73
23 2.90 6.53 13.00
24 4.30 10.40 13.29
25 2.00 5.08 12.05
26 3.10 9.07 12.90
27 3.68 10.05 13.03
28 3.20 80 52 12.84
29 3.88 9.58 12.90
30 2.43 8.82 11 o 78
31 2.58 4.35 11.62
32 3.98 8.45 12.39
33 2.73 6.40 12.16
34 5.00 11.10 13.1035 6.03 15.13 14.08
36 2.43 11.55 12.57
37 2.77 7.05 12.45
38 5.02 9.03 14. 2739 4.57 11.13 14.0040 2.72 5.92 11.33
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APPENDIX VIII
GROUP I RAW SCORES ON THREE TESTS INITIAL SCORES
10 m.p.h. 8.5 m.p.h. '
Subject treadmill treadmill Mile run (feet
Number test (minutes) test (minutes) per second)
1 2.48 4.70 11.13
2 2.52 5.15 12.02
3 2.92 6.03 12.30
4 3.47 6.55 12,39
5 3.08 5.02 12.81
6 4.00 10.72 12.97
7 5.03 8.25 14.54
8 5.53 9.30 14.08
9 2.47 4.68 11.28
10 2.82 7.60 12.19
11 5.15 11.20 14.04
12 4.08 11.10 12.84
13 6.03 10.13 13.50
14 3.60 7.87 12.69
15 3.48 8.15 12.78
16 3.08 6.37 12.13
17 2.62 5.05 11.65
18 3.17 9.27 12.25
19 8; 0 7 25.20 15.00
20 1.55 3.00 10.01
21 4.22 12.05 13.13
22 2.03 4.00 10.29
23 4.52 8,07 12.97
24 2.00 4.02 10.77
25 1.93 4.45 11.33
26 3.92 10,07 13.26
27 3.07 19.85 13.40
28 2.90 9.08 13.23
29 4.13 12,13 14.08
30 4.02 7.20 12.02
31 3.58 6.23 11.81
32 3.65 8.45 12.90
33 3.52 8.27 13.13
34 3.07 6.47 11.70
35 4.02 6.58 12.05
36 3.23 6.32 12.00
37 6.22 13.33 14.50
38 2.85 6.27 11.65
39 2.00 5.07 10.92
40 4.97 11.05 13.78
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APPENDIX IX
GROUP III RAW SCORES ON THREE TESTS INITIAL SCORES
10 m.p.h. 8.5 rn.poh*
Subject treadmill treadmill Mile run (feet
Number test (minutesj test (minutes) per second)
1 2.52 7.40 12.57
2 5.03 11.02 13.10
3 3.23 8.17 13.10
4 4.02 17.23 13.85
5 3018 16.05 13.43
6 2 o 53 4.58 11.86
7 3.33 8.08 12.81
8 40 42 9.63 12.81
9 4.02 7.53 12.72
10 6.52 19,08 14.54
11 5.07 9.58 13.50
12 1.22 3.03 9.21
13 2.50 6.05 11.28
14 2.73 9.03 11.70
15 5.05 11.37 13.46
16 2.10 5.08 11.75
17 3.17 7.55 12.00
18 5.03 10.07 14.11
19 5.00 15.60 13.85
20 2.20 5.30 12.54
21 2.13 4.12 10.85
22 3.25 14.08 12.8423 3.53 9.10 13.67
24 5.00 12.23 13.10
25 5.07 12.05 13.10
26 3.15 11.30 13.06
27 5.03 16.15 14.11
28 3.50 5.37 12.00
29 3.07 7.57 13.60
30 6.15 11.57 13.43
31 4.07 9.35 13.40
32 8.58 17.07 14.5433 2.98 7.08 13.82
34 4.13 10.45 13.96
35 4.42 10.53 13.20
36 8.03 15.07 13.96
37 5.03 14.65 13.96
38 4.02 9.17 12.12
39 4.27 10.33 12.8140 3.87 8.03 13.82
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GROUP IV RAW SCORES
APPENDIX X 









Mile run (feet 
per second)
1 5.30 10.07 13.43
2 40 30 9.83 13.26
3 7.28 30.75 14.70
4 4.13 8.83 12.63
5 5.50 12 o 83 13.75
6 10.20 25.30 15.04
7 2.80 8.20 13.26
8 2.07 4.17 11.78
9 5.58 12 o 20 14.30
10 5.02 13.67 13.75
11 5.05 9.53 13.82
12 11.02 20.13 15.08
13 4.30 11.02 13.78
14 4.60 10.25 13.60
15 2.52 5.55 11.73
16 5.42 15.03 13.13
17 3.15 5.25 13.23
18 8.12 21.02 14.83
19 12.40 50.03 14.70
20 4.08 12.30 14.04
21 3.48 8.55 13.43
22 5.08 8.00 12.81
23 5.03 8.25 13.89
24 8.50 17.27 14.46
25 4.00 9.03 13.10
26 6.18 20.37 13.93
27 7.03 15.13 14.83
28 4.50 11.65 14.70
29 5.02 12.47 13.93
30 3.03 10.05 14.04
31 4.03 10.03 12.87
32 6.13 11.38 14.54
33 4.07 8.08 12.66
34 5.55 10.08 13.53
35 7.98 15.50 14.58
36 5.18 11.37 13.82
37 5.15 11.68 13.64
38 7.03 15.20 14.62
39 16.02 46.30 15.39
40 3.62 10.27 13.10
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Mile run (feet 
per second)
1 2.83 6.07 13.00
2 3.18 7.20 13.03
3 5,25 10.63 13.29
4 4.55 10.95 13.67
5 4.20 7.30 14.086 5.00 16.05 14.747 6.35 11.50 14.54
8 6.47 12,57 14.199 4.00 8.17 12.3910 4.53 11.47 13.2611 6.25 14.33 15.3012 6.03 14.10 13.9613 7.10 13.00 14.70
14 4.33 10.43 13.53
15 6.12 13.42 13.85
16 4.20 9.20 12.54
17 4.15 11.20 13.2318 5.02 11.40 14.2719 12.20 30.45 15.7620 1.23 4.02 12.4521 6.42 21.80 14.6622 3.07 6.03 12.1923 4.65 11.45 13.4324 3.12 4.60 12.0225 2.83 6.07 13.0026 5.63 10.10 14.2327 6.63 20.60 14.5828 4.15 20,85 14.5429 9.63 20.43 15.0830 3.53 8.47 13.3631 5.28 9.20 13.6032 8.20 37.97 14.6233 6.15 13.77 14.3434 4,13 6,10 12.5735 3.68 7,60 13.5336 4.32 9.18 13.5037 7.03 13.43 15.8238 3.47 7.57 12.3339 3.47 10.08 12.1940 5.60 17.53 14.34
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APPENDIX XII
GROUP III RAW SCORES ON THREE TESTS FINAL SCORES
Subject
Number






Mile run (feet 
per second)
1 3.08 7.98 13.072 6.07 13.63 14.743 7.17 14.12 14.50
4 6.75 25.52 14.665 7.23 19.08 14.66
6 3.63 7.60 12.667 5.03 19.08 14.308 5.00 13.17 14.749 6.33 12.62 14.0010 8.30 21.43 15.5711 6.30 12.13 14.5012 2.37 4.52 11.0413 3.58 7.45 12.5414 4.08 7.00 13.4315 8.67 15.12 14.8316 3.30 7.13 13.2017 6.25 11.27 13.9318 6.02 11.23 14.6619 8.03 15.18 14.1920 3.30 7.30 13.2621 3.05 6.13 11.4722 5.08 15.55 14.5823 8.23 13.18 14.5424 6.17 10.10 14.1125 6.05 14.22 14.2726 5.08 11.50 14.0827 7.30 16.28 15.6628 5.17 8.47 13.2629 6.03 14.25 15.0030 8.17 14.20 15.5731 6.32 14.07 13.9632 10.75 21.22 16.0533 5.15 11.00 14.2734 5.22 11.37 14.6235 6.12 13.17 14.9536 8.25 20.17 15.6237 9.27 20.03 15.1238 5.27 9.25 13.2939 6.20 13.25 14.5840 5.45 10.42 14.23
VITA
The author was born in Shreveport, Louisiana on 
April 24, 1942, He received his elementary and high 
school education in Crowley, Louisiana.
The author entered college at the University of 
Southwestern Louisiana, Lafayette, Louisiana. The 
Bachelor of Science degree, with a major in Physical 
Education and a minor in Science, was awarded in 1965 
by Louisiana State University, Baton Rouge, Louisiana. 
During this time the author worked as assistant athletic 
trainer at Louisiana State University.
In September, 1965 the author entered the 
Louisiana State University Graduate School to begin work 
toward the Master of Science degree in Physical Education. 
The author served as a Graduate Teaching Assistant in the 
Department of Health, Physical and Recreation Education 
and on a Graduate Fellowship in the Special Education 
Department while doing graduate work. The Master of 
Science degree was awarded by Louisiana State University 
in August, 1967.
The author completed his course requirements for 
the doctoral degree in August of 1967. He then took 
a position of Instructor in the Health, Physical
91
Education, and Recreation Department at the University 
of South Alabama, Mobile, Alabama.
The Doctor of Philosophy degree was awarded by 
Louisiana State University in August, 1970.






A Comparison of Continuous Slow Running, Interval, and 
Pace Training Methods on Running Performance
Approved:
A
Major Professor and Chairman /
Dean of the Graduate School
EXAMINING COMMITTEE:
Date of Examination: 
J u l y  2 2 ,  1 9 7 0
